Helicobacter pylori infection. The aim of this study was to determine whether this finding is related to more severe gastritis. Methods: One hundred seventy-four consecutive children (median age 8.7 years) referred for gastroscopy were studied. Biopsy specimens from the antrum and body of the stomach were taken to assess H pylori status, gastritis score, and lymphoid follicles. Clinical diagnosis, major symptoms and endoscopic findings were recorded. Results: Eighty-four (48%) children (median age 10.5 years) had evidence of H pylori infection. The endoscopic pattern of antral nodularity was found only in children infected with H pylori (34/84, 40.5% vs. 0/90, 0%, p < 0.0001; 100% specificity, 40.5% sensitivity). Among all children infected with H pylori, the gastritis score was higher (p < 0.0001) in those with antral nodularity (n = 34) than in those without (n = 50). Completely normal gastric mucosal histology was never found in children infected with H pylori with antral nodularity. The presence and number of lymphoid follicles was strongly related to the finding of antral nodularity (p < 0.01). 
Helicobacter pylori infection is common and invariably causes chronic gastritis. Although clinical and epidemiologic evidence indicates that H pylori is generally acquired during childhood 1 or early infancy, 2 high grades of gastric inflammation are uncommon in children. [3] [4] [5] [6] Endoscopic features of H pylori-associated gastritis include erythema, prominent areae gastrica, erosions, and nodularity. Antral nodularity has been reported to be a specific but insensitive endoscopic marker for gastric H pylori infection, mostly occurring in children. [7] [8] [9] [10] [11] [12] [13] [14] [15] Furthermore, it has been shown to be a reproducible endoscopic feature. 12 This study investigated whether the appearance of antral nodularity was related to more severe gastritis in a large series of children who underwent upper GI endoscopy with biopsies.
MATERIALS AND METHODS

Patients and sampling
Included in this retrospective study were 174 children (74 boys, 100 girls; age range: 0.75 to 17.2 years, median 8.7 years) consecutively referred for gastroscopy. The following diagnoses were made: recurrent abdominal pain (n = 80, 46%), celiac disease (n = 54, 31%), esophagitis (n = 27, 16%), erosive gastritis (n = 2, 1%), duodenitis (n = 5, 2.8%), erosive duodenitis (n = 2, 1%), and duodenal ulcer (n = 4, 2.2%). Endoscopy was performed by the same investigator (F.L.). In each child at least 3 gastric biopsy specimens were taken, 1 from the antrum for a urease quick test (Yamanouchi Pharma, Milan, Italy) and 2 from the antral lesser curve (near the incisura) and mid-body greater curve for histologic examination. To obtain adequate tissue, biopsy forceps with fenestrated cups, grasper teeth, and needle were used. Occasional poor biopsy specimens were compensated for with a further specimen taken during the same endoscopy. No child had previously undergone anti-H pylori treatment.
Informed parental consent was obtained for all endoscopies and biopsies performed. The study was approved by the ethical committee of our university.
Clinical and endoscopic assessment
The major symptoms were recorded for each child by the same investigator (M.M.). At endoscopy, the presence or absence of antral nodularity was noted by the endoscopist (F.L.) who was blinded as to the H pylori status of the patients. Antral nodularity was defined as a cobblestone-like mucosa with nodules that varied in size from 2 to 4 mm and were covered with smooth, nonulcerated mucosa.
Histologic examination
Gastric biopsy specimens were stained with hematoxylin and eosin for the evaluation of gastritis and with Giemsa stain to detect H pylori. The inflammation (mononuclear cell infiltration) and activity (polymorphonuclear cell infiltration) of gastritis and density of H pylori colonization were graded according to the updated Sydney scoring system 16 on a 4-point scale: no (0), mild (1), moderate (2) , and severe (3) changes. Lymphoid follicles were defined as any aggregation of lymphoid cells having a follicular structure with a germinative center. In case of poorly cut specimens, the same biopsy was re-cut and re-stained for analysis. The percentage of unevaluable specimens was 2.8% (10/348). The significance of H pylori status and the presence of antral nodularity was evaluated in relation to the gastritis score. To determine the reproducibility of histologic interpretations, the gastritis score and finding of lymphoid follicles were blindly reassessed by the same investigator (A.M.L.V.) in a randomly selected subgroup of 50 children. A substantial agreement 17 between paired evaluations (κ = 0.71 for gastritis score and κ = 0.75 for lymphoid follicles, respectively) was found.
Determination of H pylori status
Children were classified as H pylori positive when the urease quick test was positive and/or the organism was identified in the Giemsa-stained sections from either the antrum or body of the stomach.
Statistics
The results were expressed as number and percentage or mean ± standard deviation. Comparisons of percentages were assessed with the chi-square test and Fisher exact test as appropriate. Comparison of quantitative measurements between groups was performed with the Student's t test. When multiple comparisons were made, Bonferroni's correction was used and a p value less than 0.01 was required for significance. Sensitivity, as the probability of a positive result when the disease is present, and specificity, as the probability of a negative result when disease is absent, were also calculated.
RESULTS
Eighty-four children (84 of 174, 48%) had evidence of H pylori infection (36 boys; age range: 2 to 17.2 years, median 10.5 years). The median age of infected children was significantly different from that for the overall study population and for uninfected children (Table 1) . No differences were found in the clinical diagnosis or the predominant symptoms according to H pylori status or the presence of antral nodularity (Table 1) . Antral nodularity (Fig.  1A) was found in 34 children (age range, 2 to 17.2 years, median 11.3 years), all of whom had H pylori infection (100% specificity, 40.5% sensitivity) ( Table  2 ). Other endoscopic findings did not significantly differ according to H pylori status (Table 2) . Gastritis score was significantly higher in H pyloriinfected than uninfected children (4.6 ± 2 vs. 0.9 ± 1, p < 0.0001). Among H pylori-infected children, gastritis score also was higher in those with antral nodularity (5.8 ± 1.9 vs. 3.7 ± 1.7, p < 0.0001), both in the antrum (3.5 ± 1 vs. 2.3 ± 1, p < 0.0001) and in the body (2.4 ± 1.2 vs. 1.3 ± 0.9, p < 0.0001) (Fig. 2) . Separate analysis showed that inflammation, activity, and H pylori density scores were significantly higher in H pylori-infected children with antral nodularity (p < 0.001) (Fig. 3) . Completely normal gastric histology was never found in H pyloriinfected children with antral nodularity (Table 3) . The presence and number of lymphoid follicles was strongly related to the finding of antral nodularity (Fig. 1B) (Table 4) .
DISCUSSION
The majority of individuals who acquire H pylori early in life do not develop H pylori-related diseases until adulthood. Studies of the pediatric population 62 GASTROINTESTINAL ENDOSCOPY VOLUME 53, NO. 1, 2001 are needed to better understand the natural history of H pylori infection. This study demonstrates that in children the endoscopic pattern of antral nodularity is associated with H pylori infection, severe gastritis, and increased lymphoid follicles. Several studies have shown that this endoscopic finding is specific to H pylori-infected children. [7] [8] [9] [10] [11] [12] [13] [14] [15] However, these studies included small numbers of cases and did not adequately investigate the relationship between antral nodularity and the severity of gastric mucosal inflammatory changes. Furthermore, this study shows that the density of H pylori colonization is related to the endoscopic appearance of antral nodularity. That is, a higher density of H pylori infection is more commonly found in patients with antral nodularity.
No case of normal gastric histology was found in children with antral nodularity. Conversely, many cases of normal gastric histology were found in H pylori-infected and uninfected children who did not display antral nodularity.
This report confirms previous observations that presence of lymphoid follicles is more strongly associated with the finding of antral nodularity than with H pylori alone. 7, 8 This study also confirms that clinical and endoscopic signs other than antral nodularity do not differentiate H pylori-infected from uninfected children. [18] [19] [20] Although noninvasive tests for H pylori are available for children, upper GI endoscopy is invaluable for excluding severe gastroduodenal pathology and directing therapy. This study demonstrated that the endoscopic pattern of antral nodularity is associated with H pylori infection, more severe gastric inflammation, and increased lymphoid follicles and that this pattern can be considered a specific diagnostic test for H pylori-related gastritis. Antral and corpus inflammation and activity and H pylori density scores (mean values ± standard deviation) as assessed by the updated Sydney system classification, 16 according to the endoscopic pattern of antral nodularity among 84 children with H pylori infection.
